was applied and electrodes were filled with gel. Through the EEG cap, the previously with the introduction of the coil spacer between the cap and the TMS coil. The coil spacer ( Figure 1A & B) is a plastic circular tripod (1.1 cm in height) with a 1 5 0 12.5 cm handle, which was 3D printed (Ultimaker 2, design files available online at ring are wider at the bottom than the top, to spread pressure widely over the scalp area 1 5 4
and avoid discomfort. The circular ring is hollow in the middle to allow direct vision where the magnetic pulse is strongest) is placed directly over the hotspot (which is 1 6 0 positioned in the centre of the spacer ring). hotspot was noted for later analyses. Impedances were monitored throughout and 1 6 7 maintained below 50 kΩ. There were two blocks of simultaneous TMS and EEG recording, each containing 20 1 7 0 magnetic pulses at an intensity of 120% RMT, with a 6-8 second inter-stimulus 1 7 1 interval between pulses (jittered to avoid anticipation effects). In one block, TMS was 1 7 2 applied while the coil was in direct contact with the EEG cap on the head, and in the 1 7 3 other block the spacer was placed between the coil and the head in order to provide a 1 7 4 platform over the electrodes, meaning that the coil could 'hover' over the cap without 1 7 5 directly touching electrodes. Resting EEG data without TMS was also collected. As the focus of this investigation was upon the quality of EEG signals recorded while
the TMS coil is placed on the head but before the TMS pulse was applied, the first 1 8 1 step was to extract 4000 ms epochs of data in the interval immediately before the with direct contact between the TMS coil and the EEG electrodes. After epoching, the same EEG data were analysed in two different ways using re-referencing). Then, separately the signals were processed and cleaned using bad components using this method was automated and therefore not prone to 1 9 5 subjective experimenter bias, and consistent across datasets. Bad channels were 1 9 6 detected and interpolated. The purpose of this dual approach displaying raw and 1 9 7
cleaned data was to demonstrate explicitly the profile of the TMS-EEG movement processing approaches are capable of rendering the data useable. to the hotspot electrode in the hemisphere where TMS was applied, but will be 2 0 6 minimally affected by the application of TMS on the opposite side of the head. In to compare power spectra from the two chosen locations to verify that no differences 2 0 9 exist at rest ( Supplementary Table 1 ). differences in the power spectrum when the TMS coil is touching the head that may 2 3 6 simply arise from electrical noise being conducted through the TMS equipment. With the addition of the spacer, resting motor thresholds increased on average by 2 4 1 11±1% of the maximum stimulator output (MSO), compared to using no spacer 2 4 2 (without spacer mean 47±9 MSO, with spacer mean 58±8 MSO). Upon inspection of the data it is clear ( Figure 1C & 2A) that the amplitude of signals We have shown that electrical noise conducted through the TMS coil into the EEG measurement of electric brain responses to transcranial magnetic stimulation. 
